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Chemogenomics: The Chemical Universe
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Many Ligands Bind a) b)
to Several GPCRs Ki5HT,, = 4nM  2.5nM
H s K 5-HT,; = 12 nM
@/” @ Me K 5HT,c = 11nM  2.5nM
K;5-HT; = 57 nM
Ny KidopD, = 31nM 119nM
KidopD, = 11 nM
{3 K,dopD, = 27 nM
N KmuscM,= 1.9nM 2.5nM
Me K muscM,= 18nM 18 nM
Olanzapine, a clozapine-like KimuscM;= 25nM 13 nM
,,atypic_al“ neumlgpt_ic with K, musc M,= 13nM 10 nM
a promiscuous binding pattern K, musc M, = 6 nM

a) F. P. Bymaster et al., Neuropsycho- _
pharmacology 14, 87-96 (1996) Kiadrey, = 19nM 19 nM
b) F. P. Bymaster et al., Schizophrenia Kjadro, = 230nM
Research 37, 107-122 (1999) K histH, = 7nM 7 nM
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Jordi Mestres, IMIM / Chemotargets (http://www.chemotargets.com/)
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Chemogenomic approaches to drug discovery:
similar receptors bind similar ligands

T Klabunde

British |ournal of Phamacology (2007) 132, 3-7
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ligand similarity: what is similar?
+ chemical scaffold
= chemical fragment
= chamotypa (2D fingerprints)
+ 30 phamacophore

receptor similarity: what is similar?
= racaptor class (e.g9. GPCR)
= racaptor subclass (e.q. purinergic GPCR)

» ovarall sequence homology (phylogenetic trea)
= similarity of bindingsite (3D structureor 1D sequence motits)
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Leadlikeness and structural diversity of synthetic screening libraries

Herman J. Verheij

Table §. List of supplier libraries that were analyzed in this study

Supplier Issue date  Web address Library size®
AKOS Dec-04 www.akosgmbh.de 251819
Art-Chem QL2005 www.art-chem.com 113793
ASDI Jan-05 www.asdi.net 110121
Asinex gold Jan-05 WWW.AsINeX.com 224552
Asinex platinum Jan-05 WWW.ASINeX.com 111598
A-Synthese bictech May-04 www.a-syntese-biotech.dk 16122
Aurora Jan-05 www.aurora-feinchemie.com 20502
BioFocus Mar-05 www.biofocus.com 20280
Bionet 0172005 www.keyorganics lid.uk 43179
Biotech corp of America Mar-05 www.biotech-us.com G0047
Cerep Apr-05 WWW.CETEP.COM 21105
Chem T&I Feb-05 www.chemti.com 434087
Chembridge Dec-04 www.chembridge.com 426576
Chemdiv Now-03 www.chemdiv.com 136691
Chemical block Jan-05 www.chemical-block.com 101266
Chemstar Jan-[4 www.chemstar.ru G0213
Comgenex Mar-05 WWW.COM ZENe K. COm 161157
EMC microcollections Mar-05 www.microcollections.de 23411
Enamine 11/2003°  www.enamine.net 114835
Exclusive chemistry Jan-05 www.exchemistry.com 860
FCHC Feb-05 www.ark.chem.ufl.edu 30564
Innovapharm May-05 innovapharm@svitonline.com 155681
InterBioScreen Jan-05 www.ibscreen.com 352641
Labatest Apr-05 www.labotest.com 88381
Life chemicalsd Dec-04 www.lifechemicals.com 142653
Lithuania 01/2005*  www.akosgmbh.de 228360
Maybridge Feb-03 www.maybridge.com 59497
MDPI Feb-05 www.mdpi.net 10655
Menai 062004 www.ryansci.com 5088
Molecular design & discovery  Now-03 www.worldmolzcules.com 33320

Molecular Diversity (20006) 10: 377-388

Moscow MedChemLabs
Nanosyn

Otava

Peakdale

Pharmeks

Princeton biomolecular
Pyxis discovery
SALOR

Scientific exchange
Specs

Spectrum Info

TimTec

TOSLab

Tripos

Vitas-M

Feb-05
Mar-035
Feb-035
Q372004
Mar-0i4
Feb-035
Q372004
Mar-04
Mar-035
Jan-03
Mar-0i4
Mar-05
Mar-05
Mar-05
May-05

www.mosmedehemlabs.com
WWW.NANOSY.COMm
www.otava.com.ua
www.peakdale.com
www.pharmeks.com
www.princetonbio.com
www. pyxis-discovery.com
www.sigmaaldrich.com
www. htscompounds.com
WWW.SPecs.net
www.spectrum.kiev.ua
www.timtec.com
www.toslab.com
WWW.tripos.com
www.vitasmlab.com

75581
46714
20090
8548
105602
488747
3901
133532
27981
214937
8678
165521
22882
B2830
98872

"From ACD-SCR database {MDL).
"From key organics, includes Merlin and G&J collections.

“From Ryan scientific.
dFormerly LF. Labs.

® After removal of duplicates, sterecisomers, entries with structural errors and sal tdata.

Around 8-10 million compounds
available for purchase



CHEMICAL LIBRARIES

Diversity Oriented

Target Focused / Target Class Libraries
Combichem Libraries

Fragment libraries

Drugs in market / clinical phase libraries



British Journal of Pharmacology (2007) 152, 38-52
Chemogenomic approaches to rational drug design
D Rognan
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British Journal of Pharmacology (2007) 152, 38-52
Chemogenomic approaches to rational drug design
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4SC, Munich, Germany (http://www.4sc.com/)
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Figure 1. Template for a pharmacophore alignment and hit structures 1-3 from biological testing



Table 1. 4-Piperazinymitroarcnes

A
Entry 2-Amino substituent R =Me R=H
Ki[nM] Ki [nM]
{inhib. @ (inhib. @
10 ph) 10 pM)
1 . H \_/":} a1 15
NM
z \ ”\/Q/ 1267 1512
X
H
\,N
1 X=H — (74%) 28"
4 X=CI 50 gt
5 X=F 177 n.d.
[ ¥ = Me 12* — (134
7 ¥ =Ph A4H0 n.d.
i \:5}_ 250 462
M
\:n\/\@z
7
@ Z=H 1% ax
10 Z=0Me — (24%) — (59)

nd., not determined.

Takle 1. 4-Piperaanymitroarcnes
MO
(J
N
R
Entry Z-Armino substituent B = Me E=H
E:[nM) K; [nM)]
{inhih. @ {inhih. @
10 ph) 10 pM)
1 \ H H_f.[':} 614 25
H"\-\.
2 \ H\/[;/ 1267 1512
X
H
n\:.r'-l
1 X=H — (T4 24"
4 X =CI a0 g



Tahble 2. 2-{Z- Aryloxyethylammo mitroarcnes

M%HWQ
»

N
o
Entry X = R = Me R =
K, [nM] K, [nM]
(inhik. @ 10 pM)
11 H n.d 114
12 2 OMe 192
13 10Me — (22%)
14 4-0Me 245
15 2-Me 26 163
16 1-Me (0%
17 4t Bu &)
18 1-Me, 4-Me — (BT

1% 4-L1 — (21%4) Lt |




Table 4. Substitution of the nitr bead group

R
M
NS S NY s 3
| 'S '-{H . \/\[3
Entry R = K [uMd] K, [mM] K [nM]
(inhih, @ (inhih, @ (inhib, @@
| M) DERTA RERTRS |
Vi@ L — {74%) &1 1%
27 COsMe — (T2%0) — (31%) 442
Lk COaH — (49%%) [active [ractive
29 CN | (R | 365 n.d,
1| LY I A — (5F4) I3
il O1Bn G2 402 | 284
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Figure 4. Aniline and sulfonamides; inhibition at 10 uM given in parentheses



Tale 6. Affinity data on other eoeptors

fj“’@

@

Racept o R =0CN B = PLSO,NH (19]
F [nM] (inhib. @@ 1 phd) —{inhib, @@ 1 phd)

+HT:a 47 — {61%)

+HT:g — (GR%) — (63%)

+HT, — (72%4) — (14%4)

+HT, — (52%) — (%)

H, — {(63%4) — {2%)




PRX-07034 is a serotonin 5HT-6 antagonist in early clinical trials at
Predix Pharmaceuticals for the treatment of cognitive impairment
associated with Alzheimer's disease or schizophrenia. The compound is
also under development for potential use as therapy for obesity and
Alzheimer's type dementia.

cl

2008 Phase II Memory Epix
impairment Pharmaceuticals



OUTLINE

* CHEMICAL DIVERSITY AND BIOLOGICAL DIVERSITY
e CHEMICAL LIBRARIES: AVAILABILITY / COMPOUND SELECTION

* A CASE STUDY



